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Fig. 4A 



Complement Mediated B Cell Killing After Binding of 
CD20-targeted 2H7 scFvIgGl (SSS-S)H WCH2 WCH3: 

2H7scFv-Ig Concentration RAMOS BJAB 



20 |J.g/ml + complement 


\. ?o.i6 


0.07 


5 ng/ml + complement 


1 . 1 0.2 i . 

I : i 


N.D. 


1.25 |xg/ml + complement 


\ . ; 0-32 1 _ 


"o.i 


Complement alone 


L 10^98 ■ i_ 


0.94 



*ViabiIity was determined by trypan blue exclusion and is tabulated as the fraction of viable 
cells out of the total number of cells coxmted. 

**N.D. (not determined). 



Fig. 4B 

Antibody-dependent cellular cytotoxicity (ADCC) mediated by 2H7scFv-IgGl 
(SSS-S)HWCH2WCH3: 

14% 



V12% 
I 

10% 



O 8% 



2H7scFv-lgG1 {SSS-S)H Cells alone 

WCH3 WCH3 alone , 

Treatment 





















L__ 



















2H7scFv-lgG1 (SSS-S)H 
WCH2 WCH3 +Cells 
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Fig. 5 



Effects of CrossHnking of CD20 and CD40 Cell Surface Receptors 
on B Cell Proliferation: 

Anti-CD20XLf 
CD154 



CD154 




CPM INCORPORATED 
(counts per minute) 
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Fig. 6 



Effect of Simultaneous ligation of CD20 and CD40 

on CD95 and apoptosis. 
Fig. 6A. ^ ^ 

[■ Fas Expression (mean) | 




Fig 6B. 
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Fig. 7A 



2H7-CD154 L2 cDNA and predicted amino acid sequence: 

Hindlll Ncol 2H7 Leader Peptide ■» 



MDF QVQ IFSP 1)LI SAS 
1 AAGCTTGCCG CC ATGGATTT TCAAGTGCAG ATTTTCAGCT TCCTGCTAAT CAGTGCTTCA 

2H7 Vl ^ 

VIIA RGQ IVL SQSP AIL SAS 
61 GTCATAATTG CCAGAGGACA AATTGTTCTC TCCCAGTCTC CAGCAATCCT GTCTGCATCT 

PGEK VTM TCR ASSS VSY MHW 
121 CCAGGGGAGA AGGTCACAAT GACTTGCAGG GCCAGCTCAA GTGTAAGTTA CATGCACTGG 

BamHI 



YQQK PGS SPK PWIY APS NLA 
181 TACCAGCAGA AGCCAGGATC CTCCCCCAAA CCCTGGATTT ATGCCCCATC CAACCTGGCT 

SGVP ARP SGS GSGT SYS LTI 
241 TCtGCAGTCC CTGCTCGCTT CAGTGGCA6T GGGTCTGGGA CCTCTTACTC TCTCACAATC 

SRVE AED AAT YYCQ QWS FNP 
301 AGCAGAGTGG AGGCTGAAGA TGCTGCCACT TATTACTGCC AGCAGTGGA6 TTTTAACCCA 



(Gly4Ser)3 Linker 

PTFG AGT KLE LKG6 GGS GGG 
361 CCCACGTTCG GTGCTGGGAC CAAGCTGGAG CTGAAAGGTG GCGGTGGCTC GGGCGGTGGT 

2H7Vh-> 

GSGG GGS SQA YLQQ SGA ELV 

421 GGATCTGGAG GAGGTGGGAG CTCTCAGGCT TATCTACAGC AGTCTGGGGC TGAGCTGGTG 

RPGA SVK MSG KASG YTF TSY 
481 AGGCCTGGGG CCTCAGTGAA. GATGTCCTGC AAGGCTTCTG GCTACACATT TACCAGTTAC 

NMHW VKQ TPR QGLE WIG AIY 
541 AATATGCACT GGGTAAAGCA GACACCTAGA CAGGGCCTG6 AATGGATTGG AGCTATTTAT 

PGNG DTS YNQ KFK6 KAT LTV 
601 CCAGGAAATG GTGATACTTC CTACAATCAG AAGTTCAAGG GCAAGGCCAC ACTGACTGTA 

DKSS STA YMQ LSSL TSE DSA 
661 GACAAATCCT CCAGCACAGC CTACATGCAG CTCAGCAGCC TGACATCTGA AGACTCTGCG 

VYFC ARV VYY SNSY WYF DVW 
721 GTCTATTTCT GTGCAAGAGT GGTGTACTAT AGTAACTCTT ACTGGTACTT CGATGTCTGG 
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Fig. 7A (continued) 



human CD154/amino acid 48-> 

Bcl/Bam hybrid site 
GTGT T VT VSD PRRL DKI EDE 
781 GGCACAGGGA CCACGGTCAC CGTCTCTGAIT CCHAGAAGGT TGGACAAGAT AGAAGATGAA 

RNLH EDF VFM KTIQ RCN TGE 
841 AGGAATCTTC AT6AAGATTT TGTATTCATG AAAACGATAC AGAGATGCAA CAC2\GGAG2\A 

RSIiS LLN CEE IKSQ FEG PVK 
901 AGATCCTTAT CCTTACTGAA CTGTGAGGAG ATTAAAAGCC AGTTTGAAGG CTTTGTGAAG 

Bell 

DIML MKB ETK KENS FEM QKG 
961 GATATAATGT TAAACAAAGA GGAGACGAA6 AAAGAAAACA GCTTTGAAAT GCAAAAAGGT 

Bell 



DQNP QIA AHV ISEA SSK TTS 
1021 GATCAGAATC CTCAAATTGC GGCACATGTC ATAAGTGAGG CCAGCA6TAA AACAACATCT 

VLQW AEK GYY T MSN NLV TLE 
1081 GTGTTACAGT GGGCTGAAAA AGGATACTAC ACCATGAGCA ACAACTTGGT AACCCTGGAA 

NGKQ LTV KRQ GLYY lYA QVT 
1141 AATGGGAAAC AGCTGACC6T TAAAAGACAA GGACTGTATT ATATCTATGC CCAAGTCACC 

Hindlll 



PCSN REA SSQ APFI ASL CLK 
1201 TTCTGTTCCA ATCGGGAAGC TTCGAGTCAA GCTCCATTTA TAGCCAGCCT CTGCCTAAAG 

SPGR FER ILL RAAN THS SAK, 
1261 TCCCCCGGTA GATTCGAGAG AATCTTACTC AGAGCTGCAA ATACCCACAG TTCCGCCAAA 

PCGQ QSl HLG GVFE LQP GAS 
1321 CCTTGCGGGC AACAATCCAT TCACTTGGGA GGAGTATTTG AATTGCAACC AGGTGCTTCG 

Ncol 



VFVN VTD PSQ VSHG TGF TSF 
1381 GTGTTTGTCA ATGTGACTGA TCCAAGCCAA GTGAGCCATG GCACTGGCTT CACGTCCTTT 



Xhol Xbal 



GLLK LE* *SR 
1441 GGCTTACTCA AACTCGAGTG ATAATCTA6A 
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Fig.7B. 



2H7scFv-CD154 S4 cDNA and predicted amino acid sequence: 

Hindlll Ncol 

2H7Vl Leader Peptide-^ 

MDF QVQ IPSF LLI SAS 

1 aagcttgccg co atggattt tcaagtgcag attttcagct tcctgctaat cagtgcttca 
2H7Vl-» 

VIIA RGQ IVL SQSP AIL SAS 
61 GTCATAATTG CCAGAGGACA AATTGTTCTC TCCCAGTCTC CAGCAATCCT GTCTGCATCT 

PGEI?, VTM TCR ASSS V SY MHW 
121 CCAGGGGAGA AGGTCACAAT GACTTGCAGG GCCAGCTCAA GTGTAAGTTA CATGCACTGG 

BaitlHI 

YQQK PGS SPK PWIY APS NLA 
181 TACCAGCAGA AGCCAGGATC CTCCCCCAAA CCCTGGATTT ATGCCCCATC CAACCTGGCT 

SGVP ARF SGS GSGT SYS- LTI 
241 TCTGGAGTCC CTGCTCGCTT CAGTGGCAGT GGGTCTGGGA CCTCTTACTC TCTCACAATC 

SRVE AED AAT YYCQ QWS FNP 
301 AGCAGAGTGG AGGCTGAAGA TGCTGCCACT TATTACTGCC AGCAGTGGAG TTTTAACCCA 



(Gly4Ser)3 Linker -> 

PTPG AGT KIiE liKGG 6GS GGG 
361 CCCACGTTCG 6TGCTGGGAC CAAGCTGGAG CTGAAAGGTG GCGGTGGCTC GGGCGGTGGT 

2H7 Vh 

GSGG GGS SQA YLQQ SGA ELV 
421 GGATCTGGAG GAGGTGGGAG CTCTCAGGCT TATCTACAGC AGTCTGGGGC , TGAGCTGGTG 

RPGA SVK MSG KASG YTF TSY 
481 AGGCCTGGGG CCTCAGTGAA GATGTCCTGC AAGGCTTCTG GCTACACATT TACCAGTTAC 

NMHW VKQ TPR QGLE WIG AIY 
541 AATATGCACT GGGTAAAGCA GACACCTAGA CAGGGCCTGG AATGGATTGG AGCTATTTAT 

PGNG DTS YNQ KFKG KAT LTV 
601 CCAGGAAATG GTGATACTTC CTACAATCAG AAGTTCAAG6 GCAAGGCCAC ACTGACTGTA 

DKSS STA YMQ LSSL TSE DSA 
661 GACAAATCCT CCAGCACAGC CTACATGCAG CTCAGCAGCC TGACATCTGA AGACTCTGCG 

VYFC ARV VYY SNSY WYF DVW 
721 GTCTATTTCT GTGCAAGAGT GGTGTACTAT AGTAACTCTT ACTGGTACTT CGATGTCTGG 
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Fig. 7B 



human CD154/amino acid 108 



Bcl/Bam hybrid site 



Bell 



GTGT TVT VSD PENS FEM QKG 
781 GGCACAGGGA CCACGGTCAC CGTCTCrSAr CCAGAAAACA GCTTTGAAAT GCAAAAAGGT 



DQNP QIA AHV ISEA SSK TTS 
841 GATCAGAATC CTCAAATTGC GGCACATGTC ATAAGTGAGG CCAGCAGTAA AACAACATCT 

VLQW AEK GYY TMSN NLV TLE 
901 GTGTTACAGT GGGCTGAAAA AGGATACTAC ACCATGAGCA ACAACTTGGT AACCCTGGAA 

MGKQ LTV KRQ GLYY lYA QVT 
961 AATGGGAAAC AGCTGACCGT TAAAAGACAA GGACTCTATT ATATCTATGC CCAAGTCACC 



FCSN REA SSQ APFI ASL CLK 
1021 TTCTGTTCCA ATCGGGAAGC TTCGAGTCAA GCTCCATTTA TAGCCAGCCT CTGCCTAAAG 

SPGR FER ILL RAAN THS SAK 
1081 TCCCCCGGTA GATTCGAGAG AATCTTACTC AGAGCTGCAA ATACCCACAG TTCCGCCAAA 

PCGQ QSI HLG GVFE LQP GAS 
1141 CCTTGCGGGC AACAATCCAT TCACTTGGGA GGAGTATTTG AATTGCAACC AGGTGCTTCG 



VFVN VTD PSQ VSHG TGF TSF 
1201 GTGTTTGTCA ATGTGACTGA TCCAAGCCAA GTGAGCCATG GCACTGGCTT CACGTCCTTT 



Bell 



Hindlll 



Ncol 



Xhol 



Xbal 



1261 



G L L K L E * 
GGCTTACTCA AACTCGAGTG 



* S R 
ATAATCTAGA 
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Fig. 8 

Simultaneous Binding of 2H7scFv-CD154 
Fusion Proteins to CD20 and CD40 



2H7scFv-CD154 2H7scFv-CD154 
Construct 84 Construct L2 




CD20 CHO cell targets + (control or fusion protein) 
+ Biotin-CD40Ig + PE-S A 
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Fig. 9 



Induction of Apoptosis Measured by Binding of Annexin V after 
incubation with 2H7scFv-CD154 











' ™ 








lioJ-" 


■"Il02 



. control supernatant 2B.1 scFv-CD 154 supernatant 



13/88 



wo 2005/017148 



PCT/US2003/041600 



Fig. 10 



Proliferation of T5 1 B Cell Line After Incubation with 2H7 
scFv-CD154 S4 or 2H7 scFv-CDl 54 12 Constructs 
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^ 15000 

10000 
5000 4- 




2H7 scFv-CD154 S4 2H7 scFv -CD154 L2 

Fusion Protein 
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Fig. 11 

Schematic Representation of 2H7 scFvIg Constructs 

2H7 scFvIgG (SSS-S)H WCH2 WCH3 

OR 2H7 scFvIgGI (SSS-S)H P238SCH2 WCH3 : 2H7 scFv 



Human IgG CH2-CH3 




tt tmnttt 



f SIS 

2H7 scFv-lgAH G1-WCH2 WCH3: 



Human lgG1 CH2-CH3 



IhulgAhingel 




t =ADCC and FcR binding 
I =Complement Fixation 
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Fig. 12 




Non-reduced Reduced 

Figure 12: SDS-PAGE Analysis of CytoxB Derivatives. Purified fusion protein derivatives of 
CytoxB-scFvIg molecules and Rituximab were resuspended SDS sample buffer, boiled, loaded 
onto 10% Novex Tris-Bis gels (Invitrogen, San Diego, CA) and subjected to nonreducing (left 
panel) or reducing (right panel) SDS-PAGE electropiioresis at 175 volts. Two different 
molecular weight markers, BioRad prestained markers, and Novex Multimark molecular weight 
markers were also loaded onto each gel and the approximate size in kDa of each marker band is 
indicated along each side of the photographed gels. Gels were stained in Coomassie Blue stain 
and photographed with a SONY Mavica Digital camera. The mutant hinge forms of 2H7 
scFvIgGl migrate at approximately 70 kDa under both nonreducing and reducing conditions, 
indicating that these molecules are monomeric rather than dimeric in structure. The IgA hinge 
form of 2H7scFvIg migrates at approximately 75 kDa under reducing conditions, but Kiigrates 
predominately as a dimer of 140 kDa with a fraction of the protein migrating at 75 kDa under 
nonreducing conditions. Under nonreducing conditions, rituximab migrates as a diffuse band of 
between 150 and 200 kDa. The heavy and light chains resolve into separate bands of 
approximately 32 and 50 kDa when rituximab is'reduced and subjected to SDS-PAGE. 



16/88 



wo 2005/017148 



PCT/US2003/041600 



Fig. 13 



ADCC Activity of CytoxB (2H7 scFvIg) Constructs. 



100 

90 



1 50 
CO 40 













-«-2H7scFvlgG1 (SSS-S)H 
P238SCH2 WCH3 

-iri-2H7scFvlgG1 (SSS-S)H 
WCH2 WCH3 

-nt-2H7 scFvlgAWHIgGI 
WCH2 WCH3 

-•- RITUXIMAB 

-se- CELLS ALONE (W/0 AB) 



















0 25 50 75 

Effector:Target Ratio 

Figure 13: ADCC Activity of CytoxB Derivatives Compared to Rituximab. ADCC 
activity of CytoxB Derivatives or Rituximab was measured in vitro against BJAB B 
lymphoma cell line as target and using fresh human PBMC as effector cells. Effector to 
target ratios were varied as follows: 70:1, 35:1, and 18:1, with the number of BJAB cells 
per well remaining constant but varying the number of PBMC. Bjab cells were labeled for 
2 hours with ^'Cr and aliquoted at a cell density of SxlC^ cells/well to each well of flat- 
bottom 96 well plates. Purified fusion proteins or rituximab were added at a concentration 
of 10 mg/ml, and PBMC were added at 9x10^ cells /well (18:1). 1.8x10^ cells/well (35:1), 
or 3.6x10"^ cells/well (70:1), in a final volume of 200 |xl. Spontaneous release was 
measured without addition of PBMC or fusion protein, and maximal release was measured 
by the addition of detergent (1% NP-40) to the appropriate wells., Reactions were 
incubated for 4 hours, and 100 ml culture supernatant harvested to a Lumaplate (Packard 
Instruments) and allowed to dry overnight prior to counting cpm released on a Packard Top 
Count NXT Microplate Scintillation Counter. 
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Fig. 14 



CDC of Cytox B (2H7 scFvIg) Constructs 



















sm ' j 











M 5 ug/ml scFv + C 

□ 1 0 ug/ml scFv +C' 
B 20 ug/ml scFv+C 

□ C Alone 

S soFv alone 



% Dead Cells 



Figure 14: Complement Dependent Cytoxicity (CDC) Activity of CytoxB Derivatives 
Compared to Rituximab. 2H7 scFvIgGl (SSS-S)H WCH2 WCH3, 2H7 scFvIgGl (SSS- 
S)H WCH2 WCH3, and 2H7scFv IgA WH IgGl WCH2 WCH3 derivatives and Rituximab 
were compared for their ability to mediate complement dependent cytoxicity. Rabbit 
complement (Pel-Freez) was diluted 1:10 and added to BJAB cells along with dilutions of 
each antibody derivative (20 fxg/ml, 10 jig/ml, and 5 \ig/m\). Controls were also included 
without addition of complement (C) or scFv derivative. Reactions were allowed to 
continue for 1 hour, and cells from each well were then stained with trypan blue and the 
cell viability counted using a hemacytometer. Data is graphed as % of dead cells/total 
cells counted for each condition assayed. 
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Fig. 15 

2H7 (anti-CD20) scFvIgGl (SSS-S)H WCH2 WCH3 
In Vivo Half Life 
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Fig. 16 



B Cell Depletion in macaques mediated by Cytox B20 
(2H7 scFv IgGl (SSS-S)H WCH2 WCH3) Construct 
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• CytoxB20 injections of 6mg/icg yields 3 week B-ceil depletion 

• 3-4 day half-life in vivo 

• CD20 saturation in iympli node B-cells at d14 

• No first dose effects 

• No anti-cliimeric antibody development 
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Fig. 17 

Production Levels of HD37 scFvIg Constructs 
by CHO Cell Lines 

standard Curve of HD37 scFvIg Construct 
Binding to B Cells 
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Fig, 18 



Production of L6 scFvIg constructs by CHO Cells 



Construct 



L6 scFvlg Standard Curves 
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Fig. 19 



ADCC Activity of 2H7 scFvIg, G28-1 scFvIg, and HD37 
scFvIg Constructs 
ADCC Activity of scFvs Targeted to B Ceii Antigens 



A. 2H7 (anti-CD20) scFv oonstruots 
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Fig. 20 

ADCC Activity of L6 scFvIg Constructs 



ADCC Activity of LSscFvlg Constructs with 2981 Targets 
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Fig. 21 



SDS-PAGE Analysis of L6 and 2H7 
scFvIg Fusion Proteins, 

Non-Reduced Reduced 
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Fig. 22 



SDS-PAGE Analysis of G2S-1 and HDS7 
. scFvlg Constructs. 



Non-Reduced Reduced 
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Fig. 23 



Sequence alignment of human and llama Fc regions. 



HINGE CH2-^ 



an IgGl: 
ma lgG2: 
ma IgQl: 
ma IgG3; 



DQEPKSCDKT HTCPPC 

DQEPKTPKPQPQPQPQENPTOESKCPKC 
—EPHGG CTCPQC 


PAPELLGGPSWLFPPKPKDTmiSRTPKVTCOTVDVSHKDPEVKFNWYVDC3 
PAPELLGGPSVFII'PPKPKDVLSISGRPEVTCWVDVGQEDPEVSFNWYIDS 
PAPELPGGPSVFVFPPKPKDVLSlSGRPEVTC(AAraVGKEDPEVNFNWyiDG 


—AHHSBDPT SKCPKC 


PGPELLGGPTVFIFPPKftKDVLSITRKPEVTCLWWTWVKKTLRSSSSWSVDD 



VEVHNJUCTKPREEQYNSTVRWSVLTVLHQDWLNGKEYKCKVSNKAIiPAPIEKTISKaKGQPREPQVYTLPPSra 
TAEVRANTRPKEEQFNSTYRWSVLPIQHQDWLTGKEFKCKVimKALPAPIEKTISKAKGQTREPQVYTIAPHREELJ^ 
VBVRTANTKPKEEQFNSTYRWSVLPIQHQDm-jTGKEFKCKVNmJ^LPAPIERTISKAKGQTREPQVYTLAPHREELJ^ 
TEVHTAETKPKEEQFNSTYRWSVLPIQHQDWLTGKEFKCKVmiKALPAPlERTISKaKGQTREPQVYTLAPHREEIAKDTVS 



CLVKGFYPSDIAVEWESNGQPBN — imCTTPPVIJDSDGSFPLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
CLVKGFYPEDIHVEWQRlffiQPBSXGTYATTPPQLIMXSTYPLXSKXSVGKNTWQQGETFTCVVMH]^ 
CriVKGFYPADlNVEWQRNGQPESEGTYAlITPPQLDKlIXSTYFLYSRLSVGKNTWQRGETLTGVVM^^ 
CLVK6FFPADIimWQRNGQPESEGTYANTPPQL]3raXITYFLYSKLSVGKNTWQQGEVTTC\ra!IHBALH^ 
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Fig. 24 



Non-Reduced 



Reduced 



Molecular 

(Invitrogen) S 
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Fig. 25 



Llama Tails Binding Assay with CD20 
CHO Cells 

120 




0.1 1 10 10^ 
Concentration (ug/ml) 



- 2H7 scFv llama 
lgG1 WH WCH2 
WCH3 

- 2H7 scFv llama 
lgG2 WH WCH2 
WCH3 

- 2H7 scFv llama 
lgG3 WH WCH2 
WCH3 



29/88 



wo 2005/017148 



PCT/US2003/041600 



Fig. 26 



2H7 scFvIg Llama Tails binding Assay with CD20 CHO Cells 




10 20 30 
CONCBTTRATDN (ug/ni) 

2H7 scFv llama IgGl WH WCH2 WCH3 
— — 2H7 scFv Uama IgG2 WH WCH2 WCH3 
— * — 2H7 scFv llama IgCB WH WCH2 W.CH3 
^ 2H7 scFv human IgGl (SSS-S)HWCH2 WQHB 
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Fig. 27 



ADCC Assay with B JAB Targets 
and Human PBMC Effectors 




Effector: Target ^litlo 



-NoAB 

-Rituxiimb 

-2H7scFv llama IgGl WHWCH2 WOT 

- 2H7 scPv to IgC2 WH WCH2 Wai3 

- ZH7 scFv nama IgCB WH WCH2 WCH3 
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Fig. 28 



ADCC Assay with BJAB Cells 
And Llama PBMC Effectors 
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Fig. 29 



Complement Mediated Cytotoxicity Against Reh 
Cell Lines Expressing Surface ScFvlg Constructs 
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Fig. 30 



ADCC Activity of Cell Surface Expressed ScFvlg Constructs 
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Fig. 31 



Ig Constructs and Nomenclature: 



Name Identifier 


Hinge Sequence 


CH2 Sequence 


CH3 Sequence 


hlgGl (CCC-P)H 
WCH2 WCH3 


IgGl WT Hinge 
(CCC-P) 


Wild Type CH2 


Wild Type CH3 


hlgGl (SSS-S)H 
WCH2 WCH3 


IgGl Mutant Hing6 
(SSS-S) 


■^/Jl/I tima r*U^ 

wiiu type L-riA 
(IgGl) 


Wild type CH3 (IgGl) 


VHLllS 
hlgGl (SSS-S)H 
WCH2WCH3 


IgGI Mutant Hinge 
(SSS-S) 


Wild type CH2 
(IgGl) 


Wild type CH3 (IgGl) 


IgGl (SSC-S)H 
WCH2WCH3 


IgGl Mutant Hinge 

(SSC-S) 


Wild type CH2 
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IgGI (SCS-S)H 
WCH2 WCH3 


IgGl Mutant Hinge 
(SCS-S) 
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WCH2 WCH3 
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IgGl (SSS-S)H 
P238S CH2 WCH3 


IgGl Mutant Hinge 
(SSS-S) 


Mutant CH2(IgGl) 
Pro->Ser 238 


Wild type CH3 (IgGl) 


IgAWH hlgGl 
WCH2 WCH3 


IgA Hinge 


Wild type CH2 
(IgGl) 


Wild type CH3 (IgGl) 


IgAWH IgA 
WCH2 WCH3 


IgA Hinge 


Wild type CH2 (IgA) 


Wild type CH3 (IgA) 


IgAWH IgA 
WCH2T4CH3 


IgA Hinge 


Wild type CH2 (IgA) 
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Missing 4 aa at COOH 
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Fig. 32 



CDC Activity of CTLA4lg Constructs against Reh and Reh CD80 
Transfected Cells 
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Fig. 33 



A. Natural Killing 


0.. ^Reh 








^ " CD80 










0 ^^r-""^ 

5 *=:— 






4 6 a 10 12 
EffBctornrarget Ratio 


B. ADCC Medi 


afedbyCTLA4hlgG1 


(SSS-S)H P23BSCH2 WCH3 


Reh ♦ OTLM hlflQI (3SS-S)H 
Pa3aSCH2W0H3 




-— -^RehCOao 
P2aBSCH< 


+ CTLM hlflQI (SSS.S)H 
WCH3 














0 2 


4 6 8 10 12 

EfleotonTaTBet Ratta 



C. ADCC Mediated by CTLA4 hlgG1 (SSS-S)H WCH2 WCH3 



EffeclonTarget Ratio 



37/88 



wo 2005/017148 



PCT/US2003/041600 



Fig. 34 



Binding of 2H7 scFvIg Constructs 
with Alternative Tails to CD20 CHO Cells 
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Fig. 35 



Immunoblot Analysis of protein immunoprecipitates 
from COS transfections of 2H7 scFvIg Constructs 
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Fig. 36 
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Fig. 37 



Titration of CD20 specific scFvIg Constructs 
for ADCC Activity Using Whole Blood Effectors 
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Fig. 38 



ADCC Assay of anti-CD20 constructs with alternative tails 
(Whole Blood Effectors / B JAB Targets 
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Fig. 39 



ADCC Assay of Anti-CD20 scFvIg Constructs 
Using Different Effector Populations Against B JAB Targets 
A. (PBMC effectors/BJAB Targets) 
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Fig. 40 



Immunoblot of 2H7 scFv Ig constructs from COS 
Transfections (1 jxl/well) compared to a Concentration Standard 



X X X 1 

ST 9 w s;i! 

6 CO 03 S 

O CO o ^ 

o 9. ^ CO > 

standard Curve: 2H7scFv Sco^o^jco^co 

hlaG1 (SSS-SW WCH2 WCH3 2g >w 

iS^ i^^ iS^ 



§ ^ ° cvi 

188-- 



97" 



H 



X ^ X ^ X ^ X . 



52- 



44/88 



wo 2005/017148 



PCT/US2003/041600 




45/88 



wo 2005/017148 



PCT/US2003/041600 



Fig. 42 
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Fig. 43 



Mixtures of K1735-WT and K1 735-1 D8 transfected tumor lines 
inhibit tumor outgrowtii in C3H mice 
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Fig. 44 



Expression of anti-mouse CD 137 (1D8) scFv-hlgGl (SSS-S)H P238SCH2 WCH3 
On the surface of panned Agl04-1D8 Transfected Tumor Cells 
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Fig. 45 

Coomassie Stained SDS-PAGE Gel of 2H7 scFv Ig 
Constructs 

CO I?" 
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Fig. 46 



ADCC mediated by 2H7 scFvIg Constructs by human 
PBMC effector cells agamst Bjab targets 




0 25 50 75 

Effector:Target Ratio 



♦ 2H7 scFv hlgGl (SSS-S)H P238SCH2 W0H3 • RITUXIMAB 

2H7 scFv hIgA WH lgG1 WCH2 WCH3 * CELLS ALONE (W/0 AB) 
■ 2H7scFv hlgGl (SSS-S)H WCH2 WCH3 



50/88 



wo 2005/017148 



PCT/US2003/041600 



Fig. 47 



Cell surface expression of anti-human CDS G19-4 
scFv MgGl (SSS-S)H P238SCH2 WCH3- 
hCD80TM/CT on Reh and T51 Cells. 
Reh anti-CD3 (G19-4) scFv hlgG1 (SSS-S)H 
P238SCH2 WCH3-hCD80TM/CT 




T51 G19-4scFvhlgG1 (SSS-S)H 
P238SGH2 WCH3-hCD80TM/CT: 
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Figure 48. 



Targeting of Cytotoxicity to Transfected Cell Lines 
by Surface expression of CDS scFvIg 
Cytotoxic activity of resting PBMC towards transfected Reli cells 
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Fig. 49 



Binding of 5B9, a mouse anti-human CD137 scFv hlgGl 
(SSS-S)H WCH2WCH3 to stimulated human PBMC 




Bsaasa Goat anti human IgG FITC 

5B9 Hybridoma supernatant + 
GAMIgG-FrrC 
— 5B9scFv hlgGl (SSS-S)H WCH2 WCH3 
COS supernatant +GAH IgG FITC . 
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Fig. 50 

Effect of VhL1 1S Mutation on CytoxB20 
2H7 scFv hlgG1 (SSS-S)H WCH2 WCH3 Protein Expression 

50A. Standard Curve: 2H7VH-L11S-lgG1 (SSS-S)H WCH2 WCH3 
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Fig. 51 



Production Levels of 2H7scFv VH LI IS hlgGl 
(SSS-S)HWCH2 WCH3 
From CHO Clone Culture Supematants 

g Standard Curve Supernatant from 
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Fig. 52 



Effect of VHLl IS Mutation on G28-1 scFvIg Construct 
Protein Production from COS cells 



Binding of COS supematants to Ramos cells 
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Fig. 53 

Immunoblot of G28-1 scFvIg Constructs 



Increased Protein Levels in COS supernatants 
transfected with G28-1scFv lilgGI (SSS-S)H WCH2 WCH3 
After Substitution of Leucine with Serine at position 1 1 of VH (VHL1 1S) 
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Fig. 54 



Binding of 2H7 scFvIg Constructs with Altered 
Hinges and CHS domains to CD20 CHO Cells 
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Fig. 55 



ADCC Activity of 2H7 scFvlg constructs Against 
BJAB Targets and PBIVIC Effectors 
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Fig. 56 



Complement Activity of 2H7 scFvlg Constructs 
With Ramos Target Cells 
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Fig. 57 



BincJing of 2H7 scFvIg Derivatives to CD20CHO Cells 

FITC anti-hlaG 
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Fig. 58 



Fig. 58 A. 2H7 scFv VH LI IS human IgE (WCH2 WCH3 WCH4) 
Binding to CD20 CHO at 30 ug/ml 



Post-elution wash pH 
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Protein Fractions with PBMC Effectors and Bjab Targets 
0.35 - 
0.3 - 




20 40 
Effector:Target Ratio 



- 2H7 scFv VHL1 1S hIgE {WCH2 WCH3 WCH4) peak 3, pH 4.0 
H 2H7 scFv VHL1 1S hlgE {WCH2 WCH3 WCH4) 'peak' 4, pH 3.5 
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Fig. 59 

Binding Data for COS derived a-CD20 (2H7) scFv VHLllS 
mig E (WCH2 WCH3 WCH4) and 
mlgA (WH WCH2 WCH3)Tailed Molecules 



Binding of 2H7 ViHL1 1 S murine constructs to CD20 CHO cells 




10 987654321 
Dilution of Culture Supe rnatant 
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Fig. 60 



HPLC Profiles of 2H7 scFvIg Constructs 

Size standards: 670 158 44 17 1.35 

2H7 scFv MgGl ^^""^ « " 

(SSS-S)H P238SCH2 WCH3 
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Fig. 61 



HPLC Profiles of 2H7 scFvIg Constructs 
Size standards: .670 158 44 17 1.35 
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Fig. 62 



HPLC Profiles of 2H7 scFvIg Constructs! 
Size Standards: 670 158 44 17 135 

A I U W 

2H7scFvhIgGl 
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Time after Injection^ 
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Fig. 63 



Binding of Purified Proteins from COS Supernatants 
to CD20 CHO cells: 
Differential Effects of CHS Mutations on Binding 



300 
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Fig. 64 



Binding of FITC conjugated 2H7 soFv VHL1 1 S hig Proteins to 
CD20 CHO Ceils 
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Fig. 65 



Nonreducing SDS-PAGE on Protein A-Purified Lots 
of 2H7 scFv VHL1 1S hig Constructs (10 ug/lane) 



ca CM cn ifi CO ^ 
in lo CO to lo :^ 
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Fig. 66 



Alterations in Human IgG Fc sequence 
that differentially change effector function efficiency 



8 1 § ° - ^ 



hlgG2 KCCVECEKEAEEfj^G-FSVELEEHtEKEitMiaireii^^ 
hlgG3 ElFrFCEBCEAEELLGGESVELFEEKH<ETLMISEaEmCWVi:VSHErEEVCFI<ViWEGVEVHI«KaKH\EECYN 
ngG4 KYGEECESCEAEEFLGGESVELEEEKEKraijaiSRTEEVaCVW:VSCEEEEVgn«vWi:GV 



O O O I o p 

O tH <n ro I R- 

hlgGS iFRVA/SVLmHCnAinSIGKEVKCKVSNKftLFMIEMISKTKGgEPEECVmEESREElOTN 

h lgG4 , |lWSVLmHgi:WLXGKE^KCKVSXK|LF|siEKlISXAXGQEBEEgvmEESCEEMTKNCVSLTCLVTKGFYFSEIAV 

nIgGI ipVA/SVLmHCEKO]GKE^KaWSNKftLEAEIEKTISKAKGQEREE(::VYT:LEESl|*KN 

rlgG2b iFRV\/SALEiCHCnJSGKEiKCK\/TSINKAL^EIEKllRKEKGLVRI<Ea/-Yi^^ 

1 CDC residue ■ ADCC 
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Figure 67. 



ADCC Activity of 2H7 scFv VHL1 1 S hlgG1 (CSC-S)H WCH2 WCH3 from 
CHO and Lec13-CH0 transient transfections 




~»-2H7 soFvVH L11ShlgG1 
(CSC-S)H WCH2 WCH3 
CHODG44 

-■-2H7S0FVVH LUShlgQI 
(CSC-S)H WCH2WCH3 
Leo13CHO 
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Fig. 68 



CD16(ED) MgGl(SSS-S)H P238S CH2 WCH3 high and 
low affinity alleles expressed as soluble molecules 

Nonreduced Reduced 
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Fig. 69 



Binding of soluble CD16-FITC high and low affinity fusion proteins 
to 2H7 soFv VHL1 1S hlgG1 (CSC-S)H WCH2WCH3 or 
(SSS-S)H (P238S)CH2WCH3 on CD20CHO Targets 




-4-2H7scFvVHL11ShlgG1 (CSC-S)HWCH2WCH3 + (high) 

2H7 scFv VH L11S hIgGI (SSS-S)H P238SCH2 WCH3 + (high) 
-ir2H7 scFv VH L11S hlgG1 (CSC'S)H WCH2WCH3 + (low) 
■^2H7 scFv VH L11S hlgG1 (SSS-S)H P238SCH2 WCH3 + (low) 
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Fig. 70 



Binding of HTC Labeled, Recombinant Human 
CD16(ED) extracellular domain -Ig Fusion Protein to 
CytoxB Derivatives on CD20 CHO Cells 



FITC-CD16ED(158 V/F) 
hIgGl(SSS-S)H (P238S)CH2WCH3 



CD20 




Expression of surface displayed SMIPs links 
modified cDNAs with the altered fusion proteins 
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1. A single surface displayed 
scFvlg expression construct 
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2. a library of such molecules g^p^,g^ 
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Fig. 71 



CD37 mAbs aad scFvIg Induce Apoptosis 
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